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Abstract- Hoffa fracture is a rare injury consisting of unicondylar tangential posterior fracture of the distal 
femur and only very few cases have been reported in the literature. These fractures are due to high energy 
trauma and conservative treatment generally yields poor results, but rigid internal fixation allows early 
functional rehabilitation and decreases the incidence of complications. The purpose of the study was to 
prospectively analyse the clinico-radiological and functional outcome following open surgical treatment. 
From July 2005 to July 2010, 22 patients (14 males and 8 females) were recruited from Emergency and 
outpatient department having closed and open hoffa fracture of the femoral condyle. All patients were 
operated under general or spinal anesthesia. Post-operatively, all the patients were followed for 12 months. 
Fractures were united in a mean time of 10 weeks (range from 6 - 16 weeks) depending on the type of 
fracture pattern. Fractures were reduced anatomically in all except in one patient. During follow-up, there 
were no losses of reduction or fixation.  Full weight bearing were started in the mean time of 8.8 weeks. 
Mean duration of hospital stay were 9.8 days. Complications were stiffness and pain in one patient, collateral 
laxity in one patient and progression of arthritis in one patient. The results were excellent in 90.90% and good 
in 9.09% patients. Finally, we conclude that the early anatomical reduction and rigid fixation with screws 
provide best results and minimal complications.  

© 2014 Tehran University of Medical Sciences. All rights reserved.  
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Introduction 
 

Hoffa fractures are Intraarticular, unicondylar 
fractures of the lower end of the femur occurring in the 
coronal plane are uncommon injuries and most often 
affect the lateral condyle (1). Nonoperative treatment of 
Hoffa fractures yields poor results (2-5). Rigid internal 
fixation allows early functional rehabilitation and 
decreases the incidence of complications (6). The 
purpose of this study was to prospectively analyze the 
clinico-radiological and functional outcome following 
open surgical treatment. 

  
Materials and Methods 
 

This prospective study was carried out at 
Orthopaedics department of M. M. Medical College 
from July 2005 to July 2010. It was approved by 
institutional medical ethics committee. A total of 22 
patients with Hoffa fracture of the Femoral Condyle 
admitted to our institute were included in the present 
study. A written informed consent was obtained from all 
the patients; they were explained about treatment plan, 
cost of operation, and hospital stay after surgery, and 

complications of anesthesia. They were followed up 
after surgery, were clinically and radiologically assessed 
for fracture healing and joint movements.  The results 
were graded as excellent when the fractures united 
within 10 weeks without any complication, good when 
union occurred within 16 weeks with treatable 
complications like superficial infection and knee 
stiffness and poor when union occurred before or after 
16 weeks with one or more permanent complications 
like infection (osteomyelitis), non-union, limb 
shortening and permanent knee stiffness. Delayed union 
were recorded when the fracture united between two to 
four months while nonunion were noted when union had 
not occurred after four to six months of treatment. The 
patients were followed for 12 months. Patients with 
Hoffa fracture with age more than 16 years and 
presented within a week of the injury and did not have 
any previous surgical treatment for the fractures were 
included in the study (Table 1). 

Malnourished patients and pathological fractures and 
fracture nonunion were excluded from the study. 
Examination of patients was done thoroughly at the time 
of admission to exclude other injuries. In the majority of 
the patients open, anatomical reduction and rigid 
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internal fixation of the Hoffa fracture of the Femoral 
Condyle of the distal femur was performed immediately 
on the emergency basis after the injury. In patients who 
were not fit for surgery due to associated injuries to vital 
organs, were hemodynamically unstable or due to active 

infection at injury site, or were pyrexia delayed 
operation was performed when their over-all condition 
improved. Routine anteroposterior, lateral and oblique 
radiograph were taken of all the patients (Figure1a) 
(Figure2a). 

 
Table 1. Age and sex variations in study group (n=22)

Age (years)       Male R L Female R L Total 
Less than 20 4 1 3 1 0 1 5 
20-40 6 2 4 4 2 2 10 
More than 40 4 2 2 3 1 2 7 
Total 14 5 9 8 3 5 22 
N: Number, R: Right, L: Left

 
 

 
 

Figure 1. (a) Anteroposterior and lateral view showing the Hoffa fracture of medial condyle of femur. (b, and c) Hoffa fracture in C T Scan and 

(d) postoperative anteroposterior and lateral view showing fracture fixation with partially threaded cannulated cancellous screws 

 

 
 

Figure 2. (a) Anteroposterior and lateral view showing the Hoffa fracture of lateral condyle of femur. (b and c) postoperative anteroposterior and 

lateral view showing the fracture fixation with partially threaded cannulated cancellous screws 
 

Valgus stress radiograph made with the patients under 
general anesthesia, demonstrating distraction at the 
fracture site through the condyle of the distal femur with 
the lateral tibial condyle rotated on its femoral 
articulation. The radiograph is compatible with the 
diagnosis of Hoffa fracture. Computed tomography scan 
(C.T.Scan) is essential for the confirmation of the 
diagnosis (Figure1b, c). Magnetic resonance imaging of 
the knee joint was also done of the entire patient for the 
confirmation of the ligamentous injury. The surgical 
technique consisted of a small medial or lateral incision. 
The condyle was anatomically reduced and temporarily  
fixed with K-wires; stable fixation was 

Then achieved with screws. In undisplaced fractures, 
Fixation was applied with one or two partially threaded  

 
cannulated cancellous screw. Screw is driven across 
fracture line. (Figure1d) (Figure2bc) In displaced 
fractures, the patient underwent open anatomical 
reduction and internal fixation operation in emergency 
conditions. Wound was closed with suction drain in the 
standard manner, and antiseptic dressing was done. 
Drain was removed on 2nd post-operative day. 
Touchdown weight bearing were started on 2nd post-
operative day and sutures were removed on 14th post-
operative day. At final follow-up, patients were assessed 
clinically and radiologically for union timing at twelve 
months following surgery. Patients were assessed for 
delayed union (more than 4-6 weeks postoperative) and 
non union (nine months following surgery). Statistical 
analysis was limited to calculation of percentage of 

1a 1b 1c 1d 
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patients who had unions, malunions, delayed unions, or 
nonunions and Excellent, Good, and poor outcomes 
(Tables 2, 3). 
 

Table 2. Percentage of cases who had unions, 
malunions, delayed unions, or nonunions (n=22) 

 Total Cases Percentage of cases 
Union 20 90.90% 
Delayed union 1 4.54% 
Non union 0 0% 
Malunion 1 4.54% 
n: Number 

Results 
 
There were twenty two patients in this study, 

fourteen patients were male and eight patients were 
females. The patients were divided into three groups 
according to their age for simplicity. Lower age group 
included those patients whose age was less than twenty 
years. In this group, there were one female and four 
males. Middle age group included patients, who were 
between the ages of 20-40 years. This group included 
three females and six males. Old age group included 
patients older than 40 years. This group consisted of 
eight females and four males. The clinical results of our 
study were rated on the basis of the criteria of union, 
nonunion9, delayed union or malunion. The patients 
were followed according to their clinical status. Union 
was achieved in all patients in a mean time of 10 weeks 
(range from 6 - 16 weeks) depending on the type of 
fracture pattern. Rehabilitation -We allowed our patients 
to start touchdown walking with crutches on the 2nd day 
of operation as they feel comfortable. All patients, 
except two, started partial weight bearing on the 6th 
week and full weight bearing on the 12th week. These 
two patients had non weight bearing ambulation till the 
callus became visible on radiographs. All of our patients 
had full range of motion of their knees and hips. In my 
study one patient (4.54%) had slight delayed union, in 
which union occurred in 16-20 weeks. One patient 
(4.54%) had no significant malunion, in which clinically 
there was no pain or deformity and no gait changes in 
walking. One patient (4.54%) had slight knee stiffness 
that had recovered in two weeks with physiotherapy. 
One patient (4.54%) had minor medial and lateral 
collateral ligament laxity and one patient (4.54%) had 
started developing osteoarthritis changes but on 
functional assessment, both these patient had no 
problem (Table 4). Union was achieved in 100 % of 
patients. The results were excellent in 90.90% and good 
in 9.09% patients. 

 

Table 3. Outcome of results of Hoffa 
fracture of femoral condyle (n=22) 

Out comes No Percentage 

Excellent 20 90.90% 

Good 2 9.09% 

Poor 0 0% 
n: Number 

 
Table 4. Complications of Hoffa 

fracture of femoral condyle (n=22) 
Complications No 
Delayed union 1 

 Malunion 1 

Knee stiffness 1 

Collateral ligament laxity 1 

Arthritis 1 
n: Number 

 
Discussion 
 

Hoffa fractures of the femoral condyle are rare 
injuries, and lateral fractures are more common than 
medial fractures. These fractures occur as an isolated 
injury to the involved femur, but bilateral Hoffa 
fractures (6) and unilateral bicondylar Hoffa fractures 
(7) have been reported. Hoffa fractures associated with 
supracondylar intercondylar femur fractures have been 
observed, (8) and the reporting authors highlight the 
need for preoperative detection of the Hoffa fracture to 
select the appropriate fixation method for the 
supracondylar fracture. The mechanism of injury that 
produces the Hoffa fracture is unknown, but a shearing 
force on the posterior femoral condyle is postulated (9). 
Lewis SL, et al., (3) argued that axial load to the lateral 
femoral condyle with the knee in 90° or more of flexion 
produces posterior tangential fracture patterns. Four of 
seven patients in their series were riding motorcycles at 
the time of injury, placing the knee in 90° of flexion and 
positioning the lateral femoral condyle to receive an 
impact. The Hoffa fracture separates the Patellofemoral 
joint from the tibiofemoral joint; knee movement and 
particularly weight bearing cause high shear forces 
along the fracture line, making nonoperative 
management unpredictable and adequate stabilization 
challenging. Examination invariably identifies effusion, 
but varus and valgus instability may be subtle. The 
neurovascular status should be assessed as in all high-
energy knee injuries. Anteroposterior and lateral 
radiographs may be unimpressive because Hoffa 
fractures, especially when nondisplaced, are sometimes 
difficult to detect (10).  

On the anteroposterior view, the foreshortened 
fractured condyle may lead to the appearance of varus or 
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valgus mal alignment. On a true lateral view, the 
femoral condyles are not superimposed, and this may be 
misinterpreted as a poor radiographic view of a normal 
knee. Oblique radiographs may be helpful, but if the 
standard radiographic views do not confirm and define 
the fracture, a CT scan is necessary. In an attempt to 
predict which coronal plane fractures of the femoral 
condyle would progress to avascular necrosis. Letenneur 
et al., (2) (proposed dividing Hoffa fractures into three 
types, based on the distance of the fracture line from the 
posterior cortex of the femoral shaft.  

A subsequent report from Lewis et al., (3) failed to 
validate this classification. The AO Classification of 
long bone fractures and the OTA Fracture Compendium 
identify the unicondylar coronal fracture as 33.b3.2, but 
provide little information about prognosis or treatment. 
(11,12) It is generally accepted that surgical stabilization 
is necessary to achieve satisfactory function following a 
Hoffa fracture. There is specific information on the 
preferred management of this fracture in several popular 
orthopaedic fracture management texts (13-15). We 
found 18 articles concerning the management of Hoffa 
fractures; 5 of these reports simply included Hoffa 
fractures as a part of a series of unicondylar distal femur 
fractures.  

The report of Lewis et al., on seven coronal fractures 
of the lateral femoral condyle represents the largest 
single group of patients studied, but only five fractures 
were treated operatively. They used either a medial 
parapatellar arthrotomy or a direct lateral approach 
between the iliotibial band and the biceps tendon to 
expose the fracture and two nonparallel screws to fix it. 
Postoperatively, patients were placed in cylinder casts 
for 2 to 6 weeks depending on the stability achieved 
intraoperatively. All five fractures treated surgically 
healed, and at final follow-up (average 13 months), knee 
range of motion averaged 110° (range 95° to 130°). Two 
reports of arthroscopically assisted reduction and 
internal fixation of femoral condyle fractures have 
appeared (16).  

Wallenbock and Ledinski (9) reported a series of 24 
intra articular knee fractures that they treated with 
arthroscopically assisted reduction and internal fixation, 
which included two Hoffa fractures. Although noting 
that the technique of arthroscopically assisted reduction 
is demanding, they reported good early results. They did 
not describe specifically the technique or outcome of the 
patients with coronal fractures. MeCarthy and Parker 
described a patient with a sagittal plane lateral femoral 
condyle fracture. But their fixation did not achieve rigid 
compression, (17).  

They reported reduced soft tissue dissection, blood 
loss, and operative time and faster recovery time after 
arthroscopic management as advantages over formal 
open reduction. It was difficult to conclude from these 
two reports that arthroscopically assisted reduction and 
internal fixation had any clear advantage over the open 
technique. Ostermann et al., (18) reported that the 
fracture compression and rigid internal fixation to allow 
immediate postoperative knee motion in their report on 
the long-term (average 68 months) results of 29 
unicondylar femur fractures, of which there were six 
Hoffa fractures. They did not report their surgical 
approach or the outcomes of the patients with Hoffa 
fractures, but they noted that 23 of 27 patients had an 
excellent result. Manfredini et al., (5) operated 19 
patients with unicondylar femur fractures, six of which 
were Hoffa fractures, using a variety of open reduction 
and internal fixation techniques. Four patients with 
unicondylar femur fractures were treated with casts. 16 
operated patients were available for follow-up at a mean 
of 60 months; 11 had good or excellent results, and 5 
had fair or poor results. The four patients were treated 
none operatively had an unfavorable outcome, with 
three fair and one poor result. Liebergall et al., (19) 
mentioned a lateral approach to the knee, using an 
osteotomy of Gerdy's tubercle, in the treatment of a 
lateral coronal condylar fracture, but did not offer any 
outcome data on this single case. The authors described 
that the osteotomy permits improved visualization for 
open reduction and internal fixation. A cadaver study 
compared the stiffness and load to failure of 3.5-mm 
cortical lag screws, 4.5-mm cortical lag screws, and 6.5-
mm cancellous screws used to fix experimentally 
created Hoffa fractures (20).  

There were no difference in stiffness between any of 
the groups, but the load to failure were significantly 
higher for 6.5-mm screws compared with 3.5-mm 
screws. The authors questioned whether that results 
were clinically significant and noted that smaller screws, 
such as 3.5-mm cortical screws, may be much easier to 
fit around a rigid implant if such fixation was necessary, 
as in the case of a supracondylar femur fracture with an 
associated Hoffa fracture.  Orthopedic textbooks offer a 
paucity of information regarding the preferred surgical 
management of Hoffa fractures. One text book does not 
even mention this fracture pattern.  

Muller and Allgower's Manual of Internal Fixation 
(14)  includes a diagram of a Hoffa fracture fixed with 
two anteroposterior screws, but does not offer a text 
description. Schatzker and Tile (15) reported the Hoffa 
fracture pattern and noted that nonoperative treatment 
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of Hoffa fractures leads to poor function but otherwise 
did not offer a management approach. In my study, 22 
operatively treated isolated Hoffa fractures were 
unique in that, in contrast to the reports of Lewis et al., 
(3) and Manfredini et al., (4), we described a 
standardized surgical approach to the fracture and 
achieved rigid fixation with optimally positioned lag 
screws placed perpendicularly to the fracture plane. We 
believe that an ipsilateral parapatellar approach 
provides the visualization of the fracture and articular 
surface necessary for achieving a perfect anatomic 
reduction and the exposure to compress and rigidly fix 
the fracture with multiple lag screws. The excellent 
fracture stability provides immediate range of motion 
of the joint, minimizing the risk of postoperative joint 
ankylosis. As majority of fractures are managed with 
limited open and percutaneous techniques, the Hoffa 
fracture pattern stands out as one that still is managed 
best by a "low-tech" formal open reduction and classic 
lag screw fixation. In my hands, this method has led to 
uniformly good results without complications. 
Gavaskar AS et al., (21) had operated of 18 cases of 
Hoffa fractures by open anatomical reduction and rigid 
fixation followed by early mobilization and achieved 
satisfactory functional results when coupled with 
aggressive rehabilitation. Iwai et al., (22) described 
that intra-articular corrective osteotomy for malunited 
Hoffa fracture offers a good outcome and should be 
considered as salvage treatment. Viskontas et al., (23) 
suggested an extensible medial subvastus approach can 
be used to obtain adequate visualization, accurate 
reduction, and fixation. In our study, we treated all the 
cases on emergency bases and all the fractures were 
reduced anatomically and fixed properly as soon as 
possible. The results were excellent in 90.90% and 
good in 9.09% of patients. 

Hoffa fractures of the femoral condyle are unusual 
high velocity injuries. These injuries may be missed on 
routine radiography in the undisplaced fracture. Open 
anatomical reduction, fixed internal fixation and early 
mobilization are essential for good long-term results. 
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